Objective: Sexually transmitted disease (STD) and HIV infection are occurring at epidemic rates in the southern region of the United States. Depression and substance use disorders are associated with sexual risk behavior, so we investigated whether regionwide societal rates of major depression or substance use disorders could explain the higher southern rates. Results: DSM-IV alcohol and cannabis abuse or dependence and being a lifetime drinker were significantly lower in the south than elsewhere in both the NLAES and NESARC with similar trends for DSM-IV cocaine abuse/dependence.
FOR MANY YEARS, SEXUALLY TRANSMITTED diseases (STDs) have had a disparate impact across the country, disproportionately affecting the southern region of the United States. The south has consistently had higher reported rates of chlamydia, gonorrhea, and primary syphilis compared with other regions of the country. 1 Both in the south and elsewhere, blacks are disproportionately affected. 1 More recently, a growing HIV epidemic has been reported. At the end of 2001, the south had the greatest number of people estimated to be living with AIDS in the nation. 2 Although the south represents a little more than one third of the U.S. population (36%), 3 it accounted for 46% of the estimated new AIDS cases and 40% of the people estimated to be living with AIDS in 2001. 2 Nationally, the number of new AIDS cases remained relatively stable between 2000 and 2001 (increasing by 1%), whereas the estimated incidence in the south increased by 9%. 4 In 2003, fully 77.5% of HIV cases were in the south (Census regions 5, 6, and 7) (McDavid, et al.). 5 Like with other STDs, HIV disproportionately affects blacks, and the epidemic is growing particularly fast among young women. 2 It has long been argued that the interactions between HIV/AIDS and other STDs are likely bidirectional, with each altering the transmission and symptomology of the other. 5a , 6 Fleming and Wasserheit 7 reviewed the role of STDs in the transmission of HIV infection, providing evidence that STDs facilitate HIV transmission through direct, biologic mechanisms. It is likely, therefore, that HIV transmission in the south has been greatly facilitated by the presence of other STDs. However, multiple psychosocial factors are likely influential as well. Accurate assessment of such psychosocial factors becomes increasingly important as we endeavor to design appropriate and effective behavioral interventions. In this article, using two large national probability samples, we explore the possible contributions of major depression and substance use disorders to the STD/HIV epidemics in the south. First, we review the evidence for associations between these disorders and HIV risk; then, we assess the degree to which these factors are elevated in the southern region of the United States. Evidence of higher rates of depression or substance use would lend credence to their contribution to the elevated STD/HIV epidemics in this region.
Depression has been identified as a psychologic condition that is associated with, and may directly influence, HIV risk behavior. Symptoms of depression have been associated with more frequent sexual intercourse, unprotected intercourse, multiple sexual partners, trading sex for money or drugs, and contracting STDs. 8 -11 Independent associations between depression and HIV risk behaviors have persisted even after controlling for the effects of gender 12 and substance use, 12, 13 although the association has not always been found, possibly as a result of methodological shortcomings. 14 -17 In a recent meta-analytic review, Crepaz and Marks 18 proposed three mechanisms through which negative affective states (i.e., depression) might promote sexual behaviors that place individuals at risk for contracting or transmitting HIV or other STDs. First, self-regulatory processes, which include one's ability to monitor and alter one's thoughts and actions, may be disrupted during negative affective states. 19 Second, the aversive nature of depression may motivate individuals to engage in behaviors that offer some promise of relief from those states, 20 and finally, maladaptive thoughts often associated with depression (e.g., hopelessness, poor self-image) 21 may reduce an individual's motivation to care for themselves, placing them at risk for engaging in behaviors that might compromise personal welfare. When studying depression, a persistent and clinically meaningful level is important to establish. Major depressive disorder as defined by the Diagnostic and Statistical Manual 22 provides a well-defined condition in this regard.
A number of studies have also examined substance use and sexual behavior as influential factors in the risk of HIV infection. Individuals who use methamphetamines, 23, 24 cocaine, 25 and marijuana, 26 for example, are more likely than persons who do not use these drugs to participate in high-risk sexual activity such as unprotected intercourse with multiple partners. The association between substance use and HIV risk has emerged in a variety of populations, including men who have sex with men, adolescents, heterosexual men and women, and psychiatric patients. [27] [28] [29] [30] [31] Studies indicate that individuals who use alcohol also engage in such high-risk sexual behaviors as unprotected sexual intercourse or multiple sexual partners. 32, 33 Some studies have shown that binge drinking, in particular, is related to elevated risk. 33, 34 Other studies have demonstrated that alcohol intoxication is associated with more favorable attitudes and intentions toward sexual intercourse without a condom, 35 an increased willingness among females to rate a risky (promiscuous) male as having potential for a sexual relationship, 36 and a lower level of skill for negotiation of condom use. 37 Although methodological characteristics of these studies make causal inference difficult, recent experimental designs suggest numerous possible mechanisms linking alcohol and sexual risk behavior. 38 Earlier studies suggested that alcohol acts as a disinhibitor for a range of behaviors, including aggression, violence, and rape. 39, 40 Based on this postulated mechanism, drinking alcohol may cause disinhibition of unprotected sexual intercourse, which could result in an increased risk for HIV or other STD transmission. Alcohol use may also result in impaired cognitive processing, e.g., decision-making, 32, 40 and more importantly, an increased saliency of the immediate reinforcing benefits of risky sex and diminished appreciation for potential negative consequences of such behavior (alcohol myopia theory). [41] [42] [43] Alcohol use may also be associated with an increased likelihood that the substance user may be in situations in which sexual victimization is more likely. 44 Although associations between drug use and sexual risk may also be the result of the operation of third-party variables such as personality factors, the fact that substance abuse treatment reduces sexual risk suggests a causal connection. 45 Again, like in the case of depression, studying alcohol and drug use with persistence and a meaningful level of clinical severity is warranted. Alcohol and drug abuse and dependence as defined by DSM-IV provide such variables, because the alcohol or drug use must be persistent and heavy enough to be accompanied by a variety of problems. However, binge drinking (even on a one-time basis) or any drinking on a lifetime basis may also be implicated in HIV risk behaviors, suggesting value in studying alcohol across a range of different characterizations.
If depression or substance use account, at least in part, for the elevated STD and HIV epidemics in the southern region of the United States, one would expect to find higher prevalence of these conditions in that region, particularly among blacks, who bear the brunt of these epidemics. To examine whether this might be the case, we analyzed data from two large population-based probability samples of U.S. residents. The first was the National Longitudinal Alcohol Epidemiologic Survey (NLAES), 46 -49 a national survey conducted in 1991 and 1992 with a sample of 42,862. The second, the National Epidemiologic Survey of Alcohol and Related Conditions (NESARC), 49 -52 was conducted in 2001 and 2002 with a sample of 43,093. These two large national surveys with similar methodologies offer a unique opportunity to examine the question of regional differences in risk factors for HIV transmission.
Methods

Samples
Both the 1991-1992 NLAES and the 2001-2002 NESARC are nationally representative samples of the adult populations of the United States as described in detail elsewhere. 46 -52 Both surveys were sponsored by the National Institute on Alcohol Abuse and Alcoholism (NIAAA). The target population for both surveys was the civilian, noninstitutionalized population, 18 years and older, residing in the 50 states and the District of Columbia. The fieldwork for both studies was conducted by the U.S. Census Bureau under the direction of NIAAA staff. For the NLAES, the overall survey response rate was 90%, and for the NESARC, it was 81%.
The NLAES sample consisted of 198 primary sampling units (PSUs). The NESARC's sample consisted of 655 PSUs; however, in the final NESARC datafile, only 435 PSUs are shown because smaller PSUs were collapsed to minimize disclosure risks. For both studies, respondents were selected within each of the selected PSUs developed by the Census. In the NESARC, group quarter dwelling units were converted into housing unit equivalents and sampled together with other housing units.
Oversampling of blacks and Hispanics in the NESARC and of blacks in the NLAES, completed at the design phase, increased the proportion of each of these groups in the total samples. In the final selection phase, one individual was selected from each housing unit randomly from a list of persons living in the household. At this stage of the survey, young adults (ages 18 -24 in the NESARC and ages 18 -29 in the NLAES) were oversampled at a rate of 2.25:1.00.
The complex sampling design necessitated weighting the data from both surveys to reflect the probability of: selection of a PSU within a stratum, selection of housing units within the sample PSU, oversampling of young adults, and nonresponse at the household and person levels. The NESARC data were also adjusted to reduce the variance arising from selecting two PSUs to represent an entire stratum. The weighted data for both groups were then adjusted to be representative of the population of the United States for a variety of socioeconomic variables, including region, age, sex, and race/ethnicity using the Decennial Census of Population and Housing (1990 for the NLAES and 2000 for the NESARC).
Interviewers and Training
All interviewers were conducted by professional interviewers from the U.S. Census Bureau. On average, the 1,000 NLAES interviewers and 1,800 NESARC interviewers had 5 years of survey administration experience. All completed a 5-day self-study course followed by a 5-day in-person training session at one of the U.S. Census Bureau's 12 regional offices. Quality of interviewing was ensured by regional supervisors who recontacted at random 10% of all respondents by telephone and reasked a set of 30 questions from different parts of the interview to verify answers. The NLAES used a paper-and-pencil version of the interview, whereas the NESARC used a computerized version; interviewers read the questions to respondents in both surveys.
Measures
Major depressive disorder and substance use, abuse, and dependence in both surveys were assessed by the Alcohol Use Disorder 53 a fully structured diagnostic interview designed to be administered by trained nonclinician interviewers. We used the current timeframe, meaning the 12 months before the interview, for all conditions unless otherwise noted.
Major Depression
As described in detail elsewhere, 48, 51, 54 the AUDADIS includes an extensive list of questions operationalizing the symptoms and criteria defining major depressive disorder according to DSM-IV. 22 Consistent with DSM-IV, AUDADIS diagnosis of major depression require the presence of at least five depressive symptoms (one of which must have been depressed mood or anhedonia) nearly everyday most of the day for at least a 2-week period. Social and/or occupational dysfunction must also have been present during the disturbance. Episodes of DSM-IV major depression resulting from bereavement or physical illness were ruled out as were substance-induced episodes. In an independent test-retest study conducted in the general population, AUDADIS diagnoses of major depression were shown to be reliable as indicated by values of 0.60 and 0.65. 55 Furthermore, a validity study of the AUDADIS in Puerto Rico showed excellent correspondence of the AUDADIS diagnoses of major depression with psychiatrist evaluations. 56 The distribution and correlates of major depression in 
Alcohol and Drug Use Disorders
The AUDADIS includes an extensive list of alcohol-related experiences that are categorized into symptoms of DSM-IV dependence or abuse. Current DSM-IV dependence is diagnosed when at least three of the following seven symptoms have been met within the past year: tolerance, withdrawal, drinking more or longer than intended, persistent desire or unsuccessful attempts to quit or cut down, giving up important activities to drink, continued alcohol use despite related health problems, and spending a great deal of time acquiring, using, or recovering from alcohol use. Current abuse is diagnosed among those without dependence when at least one of the following four symptoms have been met within the past year: failure to fulfill major role obligations as a result of drinking, drinking in hazardous situations, alcohol-related legal problems, or continued drinking despite recurrent social or interpersonal problems. We included two additional alcohol variables. The first was binge drinking, defined as having five or more drinks in a single day at least once during the past year. The other was the only lifetime variable analyzed in the study, being a lifetime drinker (that is, ever having drunk alcoholic beverages) versus abstainer. DSM-IV diagnoses of dependence and abuse for substances other than alcohol were defined as described for alcohol use disorders. The alcohol and drug modules of the AUDADIS have been shown to have very good to excellent reliability and validity in numerous U.S. and international studies. 53,56 -64 
Region
Regional variables were created from each survey to represent the southern geographic area of highest STD morbidity. The vari- is not yet available for the NESARC, so the regional variable for analyses of NESARC data was based on U.S. Census region. The U.S. Census divides the United States into nine geographic regions. For the binary geographic variable representing the south for NESARC analyses, we combined Census Region 5, the South Atlantic region (Maryland, Delaware, District of Columbia, Virginia, West Virginia, Kentucky, North Carolina, South Carolina, Georgia, Florida); Region 6, the East South Central region (Kentucky, Tennessee, Mississippi, Alabama); and Region 7, West Central (Texas, Oklahoma, Arkansas, Louisiana). These three regions combined are considered to be the "south" both by the census and by the Centers for Disease Control and Prevention. All other geographic regions of the United States were combined into the second category, which served as the reference group.
Data Analysis
Descriptive statistics were produced for the samples using SAS and SUDAAN, a program that adjusts variance estimation for the complex sample design. The binary variables indicating region served as the independent variables in the analyses, which were conducted using logistic regression. Major depression and the alcohol or drug variables served as the dependent variables. All analyses were weighted to adjust for the complex sample design using SUDAAN. Through these procedures, we derived odds ratios indicating whether residents of the southeastern U.S. regions differed from other U.S. household residents on risk for major depression, alcohol and drug disorders, binge drinking, and/or lifetime drinker versus abstainer. All analyses were conducted separately for the total sample, for black subjects, and for black women aged 18 -44.
Results
Participant characteristics for the NLAES and NESARC total samples and black subsamples are shown in Tables 1 and 2 . The weighted frequencies are representative of the U.S. general population residing in households and (for the NESARC) group quarters. Tables 3, 4 , and 5 show the results for the NLAES full sample, black respondents, and black female respondents aged 18 -44, respectively. In the full sample, regional differences were found for the alcohol variables, reaching statistical significance for DSM-IV alcohol use disorders and being a lifetime drinker (vs. abstainer; P Ͻ0.001 for both). A trend toward significance was found for binge drinking. However, counter to our hypotheses, in all cases, the southern region had significantly lower risk for these alcohol conditions compared with the rest of the United States. Regional differences were not found for alcohol variables in the smaller subset of black respondents or black female respondents except for lifetime drinker versus abstainer, which was significantly lower in the south. In the NLAES survey, DSM-IV cannabis disorder (abuse or dependence) was significantly less frequent among southern participants than those in the rest of the country. This was true for the full sample as well as in the subsets of black respondents and black female respondents aged 18 -44. A similar finding emerged for cocaine disorder (abuse or dependence), although only among the black subset. Too few cases of other drug disorders arose in the black female subset to analyze with stable results.
1991-1992 NLAES Results
The prevalence of major depressive disorder did not differ significantly between the risk and reference regions. This was true for the full sample and the subgroups.
2001-2002 NESARC Results
Tables 6, 7, and 8 show the results of the analyses from the NESARC data. Although the odds of alcohol use disorders were lower in the south, this difference reached significance only for the full sample with a trend to significance for black females aged 18 -44. Binge drinking did not differ significantly between regions, but being a lifetime drinker (vs. abstainer) was again significantly less likely in the risk region (i.e., regions 5-7) (P Ͻ0.01).
For drug use disorders, the full sample again showed significantly lower risk for cannabis use disorders, as did the black subset and the subset of black females aged 18 -44. Cocaine and stimulant disorders showed a trend toward lower risk in the black subset of the sample.
Similar to findings from the NLAES, no regional differences were found in major depressive disorder. This was the case for the full sample as well as in the subgroups.
Discussion
The present results from two large, nationally representative surveys conducted 10 years apart provide no support for the contribution of substance use disorders, less stable indicators of alcohol use, or major depressive disorder to the elevated rates of STDs and HIV infection in the southern region of the United States. Finding elevated levels of these risk factors (depression, alcohol, drugs), particularly among the disproportionately affected black and younger black female subpopulations, would have supported the possibility that these factors contributed on a regional basis to the increased morbidity. On the contrary, when differences were found (for the alcohol and drug variables), the results indicated significantly lower prevalences of alcohol abuse and dependence (total samples) and of lifetime drinking and cannabis disorder among the total samples, black participants, and black female participants aged 18 -44.
The findings are considered in terms of the strengths and weaknesses of the design. The study was designed to address depression, alcohol and drug disorders as large-scale social factors. We showed that alcohol and drug disorders were lower in the south. It is possible that alcohol and drug use disorders, being even less normative in the south than elsewhere, are more strongly associated with HIV risk behaviors among the smaller proportion of southern individuals with the disorders. However, a different design would be necessary to test this hypothesis, including data on the sexual risk behaviors themselves in conjunction with the variables we examined in this report. Such variables will be available in wave 2 of the NESARC, a 3-year follow up now in the field. In the meantime, our findings decisively refute the argument that larger social forces consisting of widespread binge drinking or substance abuse or dependence serve as an explanation of elevated HIV rates in the southern United States.
Use of state-level data from the NESARC would have provided more precise information on the states with highest risk than the regional variable used in the NESARC analysis based on Census regions. However, the similarity of NESARC and NLAES results (which did use specific states to create the regional variable) suggests that the NESARC findings were equally applicable to the research question.
The NLAES and NESARC datasets are large, nationally representative, and based on measures with excellent psychometric properties (reliability and validity). They thus provided an excellent opportunity to test the hypothesis that increased southern rates of alcohol, drug, or depressive disorders contributed to the high rates of HIV in the southern states. Although depression, alcohol and drug use and disorders have all been found to be associated with HIV risk behavior, higher rates of their occurrence in the general population do not account for the southeastern U.S. epidemics of HIV or STDs. 
